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I) ^^t^it^m<Dm^M:^m: 



R2&t>*R^ii, lm-'^b<^iMJ&oT, -eti-rn, a^mw,^. x\tumm 

<XgA> 





(II) 



1 
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(III) 



R3 



CO2R 



<X^B> 

(III) $:^t-^'f(:^i^(Z)^n7K^)-^.S;«^iE;K^5$:^f;&oTTfB- 

(IV) ^m-t^it^m^mm-t^jin; 




(IV) 



<xsc> 

I) ^m-t^it-^m^mmt^jimo 
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<£mr;b^;i/S, ^mrjv^-jvm. i&mr^v^-jim. r^jv^jim. i/^u 

S ST'ggI $ n ^ T ;i/ 
<X^C 1> 

-m^ (IV) ^m-t^it^mt. -m^-. r^-nh-r^ LR^&x^R^it. 

Ut 5 ] 




C^cfT, A, rI, r2, r3, r5;5.^'r6{j^ mmtmMM^BL. *5:#Lfc 

t-o ] 

<X^C 2> 



3 



mU<f^2 003-3042278 



#2 001 — 012881 

jfs^ (iv ' ) ^mt^it^m^mm-t^jim; 

Ut6] 




R3 



-To ] 

<X^C 3> 




R^^^R^tt, |Hf-'^b<lj;M4^oT, XltUmm 
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srg^iRSiJrsr iitc J: rm-m^ (III) ^m^^it^m-, 

[^b8] 




c ] 

<SMr;i/^;i/S> {£MT;i/>r^;i/S, '|gmT;i/^-;i/». T^;i/^;i/». >>^n 
s «T'gm $ ti r ;b ^ 

[gilS^ r ] 
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lit 9] 



R^^tKR^, l^-^L<liMJ&oT> ^ti^ti. XttSmS 

i&mrji^;\^m. i&mrjv^-jim. i&mrji^-jvm. r^jv^jvm, ^>^u 
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ti § ST'S^^ $ ti r u - ;i/^o 

[0 0 0 1] 
[0 0 0 2] 

MV<r J hy tLXit. wo 00/00490® rpreparation 15j ^C^3V^T7- 

^}^\^u>(y}^vvj y(D'y-^^m^mB^tix\,^^o m^nmm(D rprep 

aration 16j {Cfe V^TttZln$:ig^C LT, ^^^^{^^(Dmm^^m^ ^ HiDm 
[0 0 0 3] 

#^¥7 - 2 0 6 8 6 3 {C^VNTtt, N - Ji h^i/itj JVii^-AyyiZ^ JV\d:u U 
2-T-fe7^- LTffiVNTt, :tir^yiY:u^y}^V Vy- 5 

[0 0 0 4] 

Justin R. Harrison et al., J. Chem. Soc. , Perkin Trans. 1, 3623- 
3631 (1999) {CfeVNTtt. (2S) 3- [2- {2 - V ^1/ - 2 -if 

:^ryx5^;i/) ifn'Ji;y] -^u\£:^ym irtm^^) -kmntLxm^^tti. 7 
- :r ^ ^ t: K n >r > K U i;^V > ® ^^^'^Ki?^ t tiT v^ ^ ^'J, ^ nr=.it^i^<D% 
^nmt 9 0 % e e @MT' S „ 
[0 0 0 5] 
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C^l: 1 0 ] 



CH3O2C 




[0 0 0 6] 

[0 0 0 7] 

(1) mnmizrm<Dj:mA. xsb, xac7b^^;S;§, riH-jis^s:: n) ^ 

[0 0 0 8] 

[fb 1 1 ] 



R3 

[0 0 0 9] 

^ui/^vjimtmmLx\>^x%^\^^o ) $:^l> 




(I) 
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rK R^Rz^R^it. m-mL<itm^ji^x. ^n^n. Ti^mm^. xitmmm 

<XgA> 

[0 0 10] 
[ft 1 2 ] 



[0 0 1 1 ] 

^^t-^miimi:'iLi^m&^^-to i ^mm^-^x. rm-m^ (i i d 

[0 0 12] 

[^b 1 3 ] 



[0 0 13] 

<X^B> 





9 



ffi|E#2 003-3042278 



#2 001 — 012881 



-m^ (III) ^mt^it^m(DMyi^^mRtj^m,^mRm^n^ji-oxrm- 
(IV) ^m-t^it^m^mm-t^xm; 

[0 0 14] 

C^t: 1 4 ] 




[0 0 15] 

«:5<i^^@Bgii, -jis^ (I) ^m-t^^t^miim\::^iii^mm^mro ] 
<x^c> 

-iK^ (IV) ^m-ts^t^mcDT^ }^3i^^M7xi-t^^tiz^i), -m^ ( 
I) ^mt^m^m^m^M-t^jimo 

m^m'r^\ m^it. R^jSLx:^R^ti^m^vx\^^^mmm^t-'mizf^^x. ^9- 
^mr)i^;vm. i&mrjv^^jim. i&mr^v^-j]ym. r^jv^jvm. t/^u 
s a -r^tt^ $ ti T ;i/ ^ 



1 0 
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<jimc 1 > 

-m^ (IV) ^m-t^it^mt. -m^: r^-nh-r^ iR^&xy^R^it. 
TSB-is^ (iv ) ^m^^it^m^mMi-^jim; 

[0 0 16] 

[-fb 1 5 ] 



] 

<XaC2> 

[0 0 18] 




[0 0 17] 

C^cft, A, rI. R^ R5^t>-R6ij^ mmtmMm^mL. 
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(IV") 



Co 0 1 9] 



<X^C3> 

-m^ (IV'') ^m^^^t'^m^MTi^^m't^z.inz^v. -m^ (d 
( 3 ) TfB-«5^ (II) ^mt^^t-^mxit^oKfii^^mmi^ 

[0 0 2 0] 

Utn] 



[0 0 2 1] 

r\ R^RUR^it. m-^L<itm^£^x. yi^mm^. xitmmm 




R^'OgC' 



(II) 
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^l^^m^-tirsr iifCj; y, TIH-^a^ (III) ^mt^it^m: 

[0 0 2 2] 
Utl 8] 




[0 0 2 3] 

o ] 

(4) TiB-)K^ (I) ^m-t^m^m\zmwi'j^%^m'^{i^'. 

[0 0 2 4] 

[^b 1 9 ] 




[0 0 2 5] 
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R^Azj^R^it. m-mvKitm^jt^x. -eti-^ti, tk^m^, 

-15^(1), (II), (III), (IV), (I V ) ^t>* (I V ' 

, mmm^. mmm'?'. ^nm^. «>so^tjf«>so2*^?)^-5^j:y^#^ 
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6 S ^ ^ y $ tl -5 1 MOM^3t l« S:-^^ U T V >T *j J: V > 5 X 6 M ^ 

, ^^^)/V>. \^=y^J^)Vy. tf^yu>. :^=3r-y-yU 5^ryui^'>, 

>T'fey, :©Mfc{i, ifous;^'^, tfnu>TfeSo 

[0 0 2 6] 

h^n Kn-f y=^r>^ u ;ri^^fc: KD-ry^y t^^Jjh Fn>r y^y y > 

> F-;i/®i:^^^$:#tf^Z.i:;^)^-e^-g)o 

r^y^urv-jvmi tit, fcfny;^ fcf^yu;b 

, hvri/vji. 7^h^yy;i/, ^Ti^'Tyu;K trui^vi/, tfu^e;-;i/, 

nmsm^tibjbmi M.^5=-UTV-;vm^mL. ^mizit. yu;i/, 
, t^nu;i/> tf^yu;K >r^^yu;K :^:Jt^-!fyu;i/, >r y^^ri^-yu;!/, 

S6M^7^pr u-;i/ST'^y, Mc^f.iSfctt. 7U;i/, tfu^vi/X 
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lit" U ^ V-jiX^$>;^^ 

LTii, r-^f^^;:^;!/, tfDUs;-;!/, fcfnu-;i/. ^^rw i^-jv 

U tf 'J s;;^ 5^ h ^ n K n t:° i; s;;!/, t: K n tf u i^;!/, - 

] 

R^ R^ R^^of [gmsi¥/8] (D'&miziBvt^ mmy)\^^)\^m\ 

>ry::^ni^;b. n-y^;i/, -ry:/^>n/, s->r^;i/, tert-^^^;^ n-^> 

n-/\dri/;b, -fV^^S/;!/, 4 - ;)l 3 _ 2- 

1 -^5^;i//<>f^;K 3, 3 2, 2-Vi< 

1, 1 -i;^5^;i/y5^;K 1, 2 - 1, 3-i;^ 

2, 3 2 T^S 

[0 0 2 7] 
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-2--:ru^-;]y^ 2 - 2 -:fuK-/v. 2-aL^)-\,- 2-zfu^-)\, 

> 2-:/7^-;i/, l-^^;b-2-:;^>-;i/, 2 2 - >r5^-;K 1- 
X5^;i/- 2 3-:/7^-;i/, 1 3 - ^r^^-;!/, 2.-i.^j\, 
-3-^^-)\;^ l-x^;i/-3-^7^-;i/, 2-/>:>7^-;b, 1_^^;^_2 
-Ky7'-)\^. 2-%^)\,-2-^y^-)\,^ l_^^;i,_3 

-/>i>7^-;K 2 -^^;i/-4 -/>;>5^-;i/, 2 -/\drl2-;i/. 3-/\^ir-;i/ 

MJc^fig{Cli. J^^I5C2X{i3McDT;u>ir:^;i/ST'fe^o 
[0 0 2 8] 

;i/-2->^ntf-;b, 2-:;^'5^-;k i 5^;!.- 2 - - ;K 1 -xf^;I/- 
2-:^^-;^> 3-^5-x;k 1 -^5^;i.-3->^5^x;k 2-^^;b-3-^ 
^x;k 1 3 -y^^x;!/, 2-/>;>^x;i/, 1 - ^ 2 -/>;>^ 

3- />v>f^x;b, 1 3 -/^>^x;i., 2- z -^y^ 

4- />^>^x;i/, 1 -^5^;i/-4 -/^>5^x;i/, 2 - ^ 4 

x;b, 2-/\:^i/x;b, 3 -^:^rt/x;i/, 4-/\^^'x;k 5 i/x;i/® J: 

e.^^^ig5[2 72rll6MOii[^^b<«^«^mT;i/^x;b^&^t-o ^ji{Cli, 
llt!t273rM4M(Z)r;L':^rx;i.»T^feU, XtC^^iicii, ;^^|S: 2 Xtt 3 T;i/ 

[0 0 2 9] 

R^ R^ R^ R^^tJf [gms^iS] (D^gitcfei:^^ rr^;b:3^^;i.«j 
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, 2 -^75^;i/X5^;i/, 1 -7i-;byn tiVL/, 2 - :7 x::i;i/yn if ;b, 3-7 
X— ;i/^nn°;K 1 -:^75^;i/3^n 2 -•:^-7^;i/:;/'n 3-:J-7^;i/ 
>^nif;K 1 -7a:-;i/>^5^;i/, 2 -7xx;i/>^^;i/, a -7xx;i/:f5^;i/, 4 

A 1 2 - 3 
-7x~;i//<>^;i/, 4 -7xn;i/^>^;i/, 5 -7xx;i/^>^;i/, 1 

5 1 - 7 x— ;i/^:2lr 2 -y ai—JV^^tyjV 

> 3 -y 4 -y 3L — J\/^^tyJl, 5 -y ^^ — JV^^t/J]/, 6- 

7x~;b/\dsi$/;^, 1 -:^:75^;l//\dp^/;^, 2 -■:^7-5^;i//\:3lri/;K 3--:h7^ 
>n/^^i/;i/, 4 5 -:^7^;l//\d|pe/;K 6 -:^:7^;^/\=^ 

h u 7x^;i/^^;i/, 9 -r>^ U;b;>t5^;K tr-^nx;!/, i-7x 
2-7x:^!.5^;k 1 - 7 x::i;b^n bf;i/, 2 -7xii;i/>''n tr;i/, 3- 
•7x-;^>/'ntr;i/, 1 -7xn;i/:/5^;i/, 2 -7xn;i/y^;b, 3--7x-;i/^ 

[0 0 3 0] 

M^tit^r^ji^jvmtLXit. Mi^lt. 2-y )\y:tu^yV)\/. z-y)\/y^u 
^yV)\^. 4-y)\y:^nKyV)\/. 2- ^nuKyV)\/. 3 n n^>2;;i/, 
A-i; nuKyV)\y. 2-yru=eKyVA^. Z -zfu=^<yv 4-zfu^K 
yV)\^. 3, ^-Vy )]/:tuKyV)\^. 2, ^ -Vy )\y^uy 2, 6 

-Vy )\y:^U^yV)V. 2, A-Vy }V:^uy 3L:^^)h. 3, 5-i;>^n^/<> 

2, 5 -s;:/n^ ^x:^^^^;!/, 2, 6 -t;^ □ n/^o^;;!/, 2, a-v^ 
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uuy 2, 3, 6 - h u >';b7rn/<>i;;i/, 2, 3, 4-hVy;v^ 

n:7x:^^;i/, 3, 4, 5 - h U n^>$;;w 2, 5, 6 - hV yjl:tu 

y^L^^^JV, 2, 4, 6 - N U :7;i,;:^n^>$;;i/, 2, 3, 6-h'jyn^>'ai 

2, 3, 4 - h y >rn^/<>i;;i/, 3, 4, 5 - hu ^n^7x;^^;i/ 
. 2, 5, 6 - h u ^ Dn/^>s;;K 2, 4, 6- h U ^^nD7x:^^;b, 1- 
7;i/7rn-2--:^7^;i/^^;i/, 2 -7;i/:tn- 1 3-7;!/ 
:tD- 1 1 - ^ n n - 2 -:^>'^;l/x^;l/, 2-^nn-i 
-■:>-:7^;bpi5^;K 3 -:/d^- 1 -:^75^;l/X5^;I/, 3, a-Vyji^tu- 1 
-•f-y^jv^^jv, 2, 3 -Vy/v>tu- i-±y^ A^jL^jv. 4, 8-t^yjv 
:tu- 1 -±y^j],:f.^)]y^ 5, 6 - i;7;i/:tn - 1 -f-:7^;i/x^;i/, 3, 8 
-Pi^uu- I -i-y^jv^^;i^ 2, 3 - s;^ n n - 1 -:^:7^;i/x^;i/, 4 
, 8-p'-fu^- 1 -i-y^ji:K^ji^ 5, 6 -i;yn^- 1 -f-:7^;i/x^;b 
> 2, 3, 6-hVy;i:tu- l—ry^)V:f>^;i. 2, 3, 4-hU7;i/;t-a 
- 1 -:^:75^;l/X5^;^, 3, 4, 5 - hV yMu- 1 -±y^ji:^^;v. 4, 
5, 6 - h u ■7;i/>fn- 1 -•±-^^;i/x^;i/, 2, 4, 8 - h u n - 1 - 
tfx (2 - 7;i/:tP 73:x;i/) ^5^;^ 3 -7;i/:tn7xx;i/ 
:7aix;i/^5^;K tf;^ (4 - 7;i/:tn 37xx;i/) 4 - :7 xx;b 

7xx;i/^^;k ifx (2-^nn7xx;i/) ifx (3-i^Dn7xx 

tf;^ (4 -^n □ :7xx;i/) 4 - uuy jL=^;vy ol-jv 

2 -::/'D^:7xx;i/7xx;i/^5^;b, 3 -^n^ :7xx;i/>'xx;i/;*-5^ 
\^y. (4 - >^n^7xx;i/) if^?. (3, 5 -i^y ji^uy :ii=.;\y) 

ifx (2, 5 -s;:7;i/;f n7xx;i/) ifx (2, 6->>'^;b:t 

n:7xx;i/) 2, 4 - ^'7;i/;rn >'xx;u:7xx;i/^5^;i/, tf;^. (3, 

5 -i^^n^^xx;!/) 2, 5 - s;>^n^7xx;i/:7xx;i/^5^;K 2 

, 6 -i;^nn7xx;i/7xx;i/^^;i/, hf>^ (2, A-P^ uuy 

tf;^ (2, 3, 6 - S U 7;i/;^-n-7xx;u) :f<^)\y(DX^t^J\u^^ym^ 

n^5^;i/7x:^;5^;i/, 4 - h u 7;i/:tn^5^;i//^>i;;i/, 2 - h y ^ nn^f^;!/ 
7x:^^^;i/, 3 -s;?^Dn^^;i//^>t;;K 4 - h y ^rnn;*^;i/7x^5^;i/. 
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^5^;i//^>i;;K 3, 5 -tf;^ h y :7;i/:tn^5^;i/7x:^^5^;w 2, 5-if;^h 
y 7;i/;fn^ 5^ 2, 6 - tf^. h y 7;i/;rn^5^;i/7ai;^^;w 2, 



7x:^^^;k 2, 4 -i:f:^i;^nn:*5^;i//^>i;;i/, 2, 3, 6-hy>^hy:7 
;i/;rn^5^;i/7a::^f^;K 2, 3, 4 - hV>^hVyjv>i'U:^^jv^y^yjv. 3 
, 4, 5 - N y X h y :7;i/;tn^f^;i/^x:t^5^;i/, 2, 5, 6 - h y >^ h y :7;i/ 
;j-n^^;i//<>e;;i/, 2, 4, 6 - H y ^ h y 7;i/;rn^^;i/7x^5^;i/, 2, 
3, 6 - h yx h y :/n^ji^;i//<>s;;b. 2, 3, 4 - h y >^s;yD^^^;i/ 
3, 4, 5-hy;^hy:;^'n^^^;i//0 2;;i., 2, 5, 6-hy 
uu 2, 4, 6 - h y >^i;:^ □ n^5^;i//^>i; 

i -^y^jv^^ji^ s-hvyjvytu^i^jv- i-±y^jvji^;i^ 1-hy 
^nn^5^;i/- 2 2 - n n 1 -:h>'5^;i/x^;b 
, 3 - hVy^u^:f.^;i- 1 -^y^jl^^^jl^ 3, 8 - fcf;^ h y 7;i/;rn 

1 -:^75^;l/x^;K 2, 3 -\^y. h V y JVytu 1 --f-y^ji^^ 

;i/> 4, 8 -tf:^ h y 7;i/;tn^5^;b- 1 -:h:7^;bx^;K 5, 6-tf^hy 
7;i/;*-n;i^;i/- 1 --f75^;i/^5^;i/, 3, 8 - tfT. h y n n^^^;!/- 1 

2, 3 -tf;^i;^nn^5^;i/- 1 -f-:7^;i/^5^;b, 4, 8-tf 
;^i^'^n^^^;i/- 1 5, 6 - h y n^^5^;i/- 1 - 
2, 3, 6- hVxhVyjvytu^^ji- 1 -i-y^)vji^;i 
, 2, 3, 4 - h y ^ s y ^;i/;rn^^;i/- 1 -^:7^;i/^^;b, 3, 4, 5- 
h'J ::^hVyjV7i'U:^^jl- 1 —f-y^)]yji^ji^ 4, 5, 6 - h y h y 
:tU^^jV- 1 -i-y^;V:f.^jl^ 2, 4, 8 - h y x h y 7;i/;tn 1 

i4 - hVy)i>i'n:A^j]/y3i~;v) 4-hy 
:7;i/:tn^5^;b>'i-;i/^x:^;b^^;L', tf^ (2 - h y n D^5^;i/7x^;i/ 
) bf;?. (3 - h y i'nn^f^;L'7x-;b) i^x (4-hyirn 

n^5^;i/:7x~;i/) 2 - h V •fu^:^^;vy j^-jvy 3 
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(2, 5 -tf;^ h U :7;i/:tn^5^;i/-7x:^;i/) l^;^ (2, 

■7;b;tn^f^;i/7ai-;i/) 2, 4 - tf;^ h u 7;i/;rn^5^;i/^x::i;i/7 

x^;I/^5^;k i^;^ (3. 5 - tfx N U :/d^^5^;1/7x-;i/) ^5^;k 2, 5 
-fcf;^ h y ::^n^^5^;i/7x-;i/7xn;i/^5^;K 2, 6-if>^ h U ^nn:!i5^ 
>«/>'xr.;i/:7x-;i/^^;i/, if::^ (2, 4 - h 1; ^ n D^f^;i/:7x:^;i/) ;i 
ifx (2, 3, 6 - h h u 7;i/;rn^5^;i/7x— ;!/) ^5^;k;dJ:^3& 
An>fy<gar;i/=^;i/^T'gg|$ti7tr^;i/^;i/«; 2 3- 
4 -^5^ ;!//<> i;;!/, 2 -^5^;i/7x:^^;k 4-^^;i/:7x 
2 -oQ 5^ 3 -:/n tf;i/7x^5^;K 4 -x^;^/^$>^:;;K 
2->^5^;i/:7x:^^^;b, 3 -/^^>5^;^/><>i;;^, 4 -/>i>5^;i/7x:^f=-;i/, 3, 
5-i:^^^j\,^yi;ny. 2, 5 -i;:>i^;i/r7x:^i5^;i/, 2, 6 

2, 4 -i;^^;i/:7x:^^5^;i/, 3, 5 - 2, 5-s;/^> 

5^;i/7xl!.5^A'. 2, 6-i;>^ntf;i//^>^VK 2, 4 - i;yn tf;i/7x:^^^;i/ 

> 2, 3. 6-hV:^^;v^yVjv^ 2, 3, 4- ^y^5^;^:7x:^^;K 3, 
4, 5- 2, 4, 6 - N U ^ 2, 5, 6- 
h U^^;i/:7x:^^^;i/, 2, 3, 6 - h V ':f^;vy ^i^^jv. 2, 3, 4-hu 
^y^A/^yV)]^. 3, 4, 5 - h U >r^;i/7x:^5^;i/, 2, 5, 6-hU:/n 

2, 4, Q-V')zfU\£)\^y3i-^^)\,^ l-:^^Jl-2-±'7^ 
2 -;>i5^;i/- 1 -:h75^;i/x^;i/, 3 1 

> i -=^^J\y- 2-'f-y^;vnL^;v^ 2 tf;i/- 1 -:^:7^;i/^ 3- 
:/5^;L'- 1 -f-75^;i/X^;K 3, 8 -V^k^jv- 1 -^y^^ji^^ji^ 2, 3 

1 -:^7^;l'X^;^, 4, 8 1 5 
, 6 ->:;^^;i/- 1 -•:^7^;1/X5^;K 3, 8 -t^JL^jl- l --^y^jv^^ji 
. 2, 3 -i;^n tr;b- 1 4, 8 - 1 -^h^^^- 
;i/x^;i/, 5, 6 -i;^''^;^- 1 2, 3, e-hu^f^;!/- 
1 -:^>'^;^^5^;w 2, 3, 4 - h u 1 -f-75^;i/X5^;i/, 3, 4, 

5 - h U 1 4, 5, 6 - h U 1 



2 1 
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2, 4, 8 - h U^5^;i/- 1 tfX (2-^^;i/7a: 
3 tf>^ (4 -^^;i/7xn;^ 
) ;<5^;K 4 (2 -x^;i/:7ai::i;i/) ^ 

}:^7. {z-jL^)vy:r.-)\,) ^ fcf>?. (4 -xf^;i/7x-;i/) 
, 2 -7^ntf;b7x-;i/7a:n;i/^5^;i/, 3 -^Dif;i/7x-;i/7x-;i/^^;i/ 
. (4 -yni^;i/7x:^;i/) ifx (3, 5 -e;^-5^;i/7xn;i/) ^ 

l^x (2, 5 -i;^5^;v7xn;i/) tfx (2, 6 - i;^-5^;b:7x 

2, 4 ->:;^5^;i/:7xx;i/:7x-;ix^f^;i/, (3, 5-^'^ 
nif;i/>'x-;i/) 2, 5 -i;>^ntf;i/>'xx;i/7x-;i/;A^;K 2, 6 

-s;x5^;1/7x:i;I/7x~;I/^^;K bf;^ (2, 4 - xx;i/) 
, IfX (2, 3, 6 - h U ^ J; e» ;&|£ar;i/^;i/S"eg 

i^$tlfeT^;b^;i/^ ; 2 hdr^/^^>^';i/, ^ - :^ h^t'^y V A-:^ 
V^i/KyV)V^ 3 hdri^7x:^^5^;K 2 -x h ^e/7x^^;W 3-^n 
jK^S//^>i;;W 4 -X h^>>7x:^^;K 2 - >^ h 3_/>;;y|^ 
^>>7xt^5^;^, 4 hdpsy^^.;;;^^ 3^ 5->:;^ hi|ri/7x:^^f^;i/, 2 
, ^-V:^V^i/^yV)V. 2. 6-^:;^ h^r2/7x:^5^;K 2, A-Viih^ 
iy^yV)l. 3, 5 -s;:;^hdp>>7x:^^5^;i/, 2, ^ -VKy V^t/KyVA^. 
2. 6 -s;yn/K:¥e/7x:^^;i/, 2, 4 -i;yn;}<:3!ri/^>i^;i/. 2, 3, 6 
- b 'J^ h^i/7x:f^f^;i/, 2, 3, 4 - h U ;< h:J|rS>^>>:;^Vl/, 3, 4, 5- 
h U ;< h^i/>'x:^5^;i/, 2, 5, Q - h :^ V^y^y V )\/. 2, 4, 6-h 
y pi h^i/7x:^5^;i/, 2, 3, 6 - h U:/hdp>>/>C>s;;i/, 2, 3, 4-hU 
h^i/7x:^^5^;K 3, 4, ^ - V h^t/^y V 2, 5, 6-hU 
:/n>K^S>7x;^^;L', 2, 4, 6 - h u ^□yK^>>/^ i-^h^s>- 

:h:7^;i/x^;w i -x h dp 2/- 2 --^ >'^;i/^5^;i/, 2 -ynsjfdpi/- 1 

3 h^api/- 1 -:h75^;bx5^;K 3, 8 - h 1 - 

:^:7 5=•;^^^;^, 2, 3 -e;^ h^i/- 1 4, 8-i;^h^ 
i/- 1 -:h75^;bx5^;i/, 5, Q-V:f^V^y- 1-^-7^)^:^^)],. Z, 
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2, 3, h^t/-i -:^75^;l/x5^;K 2, 3, 4-h 

h^S/- 1 3. 4, 5 - h U ^ 1 _-^-7^;i,^ 

4, 5, 6 - S U ^ h^i/- 1 -:h^5^;i/X^;i/, 2, 4, 8-hU^h 
1 tf;^ ( 2 h dp^/^x-;!/) 3-^h:3^^ 
t/>'x-;i/:7xx;i.;i5^;i/, tf;^ (4 h ^i/7x-;i/) 4-^hdf 
2/:7xn;b7a:x;i/;,l^;i/, (2 -x h ^S/:7x tfx (3- 
j^h^iyyoL-ji) tf;^ (4 -x h^t/7xx;i/) ^5^;^ 2-yn3j< 

=¥i/7xx;i/7xx;i/^5^;i/, 3 - >^D;K^t/7xx;i/7xx;i/^5^;b, tf>^ ( 
4-zfUiH^tyy3i=.;i) if;:^ (3, 5 - h dp>>:7xx;i/) 

, ifx (2, 5 -5;?^ h:^S/:7xX;i.) tfx (2, 6 - h ^ x 

^^Jl. 2, 4 -i;;* hdri/7xx;i/>'jix;i/^5^;i/, if^ (3, 5 _ 
yn;j<dps/7xx;i/) 2, 5-i;yn/ff:¥i/7xx;i.7xx;b^^;i/, 

2, 6-i;xh:^t/:7xx;i/:7xx;b^^;i/, i^;^ (2, 4 -S^x h^^/^aix 

1^7. (2, 3, 6- hu^ hdpi>:7xx;i.) ^5^;kz)J: e)^'IEMr 

^yt:^ji. 4 -r^ y 7x:^5^;i/, 3, 2, 5-s;t^ 

2, 6-t^r^jKyt^;\y^ 2, 4 - ^:;t^ / 7x^f^;i/, 2, 

3. 6-hur^7/<>>:;;K 2, 3, 4 - h u 7 37x4^5^;k 3. 4, 5 

- h U 2, 5, 6 - h U y 7x:^^;b, 2, 4, 6-hV 

r^J^yi;;i. l-y^j-2-i-y^;V^^)V^ 2 -T ^ J - I —f-y^ )\, 
3 -T^ >^ - l 3, s - i^r ^ y - i 
2, Z-Vr^J-l-i-y^)],:!.^)],^ 4, 8 ->:/T^ / - 1 --^75^ 

5, 6 -i^T^ y - 1 2, 3, e-hur^y- 
1 -:^75^;I/x-5^;k 2, 3. 4 - h U 7 - 1 3, 4, 
5- NUT^ 1 4, 5, 6 - h u r ^ >^ - 1 
x5^;K 2, 4, 8- hUT^ y- 1 (2-r^y7x 
3 -T^ y :7xx;b7xx;u^5^;K tfy^ (4-r^y7xx;i/ 
) ^^;i/> .4 -7^ y 7xx;1/7xx;1/^5^;K tf>^ (3, S-S^T^y^xX 
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ji) i^'^ (2, 5-pr^jyj,-j]y) ^^ji^ (2, Q-vr^ 

7'7x-;i/) >^;i., 2, 4-$;r^y7xr.;b7xn;i/;i5^;i/, (2, 3 
[0 0 3 1 ] 

[0 0 3 2] 

tt, ±fa mmr)v^;n {z^ji:i%-ji (-sog-) ;b'5M'irL7^^$:^-ro ^ 

[0 0 3 3] 

MM^Xli^^M^-S: lM#^T'V^Tt»i:v^4;^^7M^7^^S/^r u 
> -?-®J:e)J&Si:L/Tli, 1 -Tii^V-ji^ i-ifuVV-;h. 1- 

tfnU-;i/, 1 --f ^ ^y; 1 ->r ^ ^'y y r.;i/, 1 -If ^yi; >:;-;!, 

, i-i:f9yy-;b, 3 -;r^-9-yu 3 -^rv^y i-i^/>;y 
^Vb, T^h^t: Kntfy 1 ->r;K Kn tf y 1 ->f;i/, i-tf 

/>^^i;-;K 4 -^;i/;}>y 4 -^;t-^;i/7}>y 1 -;jN^tf /^; y e/;^ 
8-T-^}^i/^U [3. 2. 1] ;r>^^>- 8 8-Tiftfi/^n [3. 

2. 1] ;r^^7^:/- 8 ->r;b, 9 -r-^i^iy^ u [3. 3. i] y:^>-9->f 
ji. [3. 3. 1] J:^y-9-^j\y^mf^:it^'^x^^^o 
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[0 0 3 4] 
[0 0 3 5] 

Mfcii, t:°DUi;^;w }^^VV-;i. \^^^i;-)\y, ^Jl^^v -JVXlt^^^^ 

[0 0 3 6] 

[Sm»l¥a] ©^^{C^tt^ r/Nn>f>M^J ^LTtt, 7^y^M^^. 
[0 0 3 7] 

<iM^m7)vi2^i/mx:&ij, ^iz^mizit. ^h^^/, xh^^x ^djk^^^^ 
t^, 'Tyyn^jfdpj/, >r|.:^>>X'fe»;> #tc^fj3i{cii, ^ h^pe/, xhi\ri/> y 

[0 0 3 8] 

CSilSI^Q!] ©^iiic felts 0\u^Ji&m7J\yn^tymi tit. ±m r-lg 

mT;b3:^$/Sj (DimmL<it2m&.±(Dyi(imm^^^±m ^/\u^ym^i x 

^U, XC^fjgicii, t;7;i/;rn^ h:^ri/, h U 7;i/;rn^ h:¥i/> 2, 2, 2 
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[0 0 3 9] 
[0 0 4 0] 

2, 2, 2 - hV y)V>tuni^jv^^x:^^o 

[0 0 4 1 ] 

i/i'n^f^>n/, 2/^nA:>f^;K i/^u^^i/)\y. i/i^ u^zr^)\y(^^ot^mm 

[0 0 4 2] 

CSilS^r] (D^miz^i-f^ ^i&B.r)V^\yymi tit. uy. hV:^ 

U^^i/>, 1. i-i^:^^)vai^iyy. Ky^^^vy^ i, i - 
U^5^l/>, 2, 2-j;^5^;i/hU^5^l/>, 1, 2 -2;?^^;i/h U^-5^l/>, 

s«$:^-tc ^fMfcii, j^mi§:2 7!rS4M(Dii[^^b<ii4^^^r;i/^i/>^T' 

[0 0 4 3] 

[S^^l¥r] <Z)^^{ci3Jt'2) ^i&Mrjv^uy-:^^^i/Si tit. TJi^U 
yB^tiK :^^i/y. HL^uy. hV:^^uy. :/ntfL/>, "fh^^^uy. 
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\yy. 1, 2-t^:f.^)\yhV ^^uy. ^^-^^-j^^lyyo^of^mmMiTb^e 




[0 0 4 4] 

i&mrjv^jii \z7s)\yy>( (-so-) fi^m^hr^m^^-ir. ^Mcii, m. 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

2 7 2003-3042278 



#2 001-012881 



3-^nn7xii;i/, 3, 4 -Vyji^i-uy 3, 4-i;>'^u 

D^ai— 3, 4, 5 - h u :7;i/;rD 7a::^;K 3 - ^ n n - 4 - :7;b;r n :7 
31— 3 -i:/:7;v;rD^ 3 - h u ^;i/;rn^ h =¥^:7xr.;i/ 

[0 0 4 8] 
[0 0 4 9] 

^nmmmp^i ©^ac^^^t^ '"/Nnyy^£MT;i/=¥;i/»j tit. mm m 
m^titcim^B-to ^mizi,t^mmi7bm4m(D/\u^jrji^jvmx^v. m 

nn^5^;K i?>^'n^^^;i/, :7;i.;rn 2, 2, 2-hu^nnx^;i/ 
,2, 2, 2 - h u 7;i/;rnx^;i^, 2-^n^xf^;i/, 2-^nDxf^;i/, 2 
-7;i/:^nx5^;w 2, 2 - t;yn^x^;i/i?$> tj, J: UMlc^f^iicii, hU7 

[0 0 5 0] 
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[0 0 5 1] 

Rzf ^r^jv^jvr^ jj&mrji^;m} mt. mm mmrjv^jvmi ®im 

r^y^^;i/. 2- (x^;i/r^y) 3- (x^;bT^>^) ^^ntf;^ 

i;^'^5^;bT^ y 2- (s;^5^;i/t^ y ) 3- (s;^5^;i/r^y 

) ::/'nfcr;K S>'j:^;i/T^ 7 2- ($;a:5^;i/r ^ y') x5^;w 3- (s^' 

-m^ (II) ^^-t^it^mo) r^^stt^^^j Hit. m^^n^yitm. u 
^^nmKmm^%^m^Hf^\ ji, %^mmi)'^m 9 9 % e e 1 0 0 % e 



2 9 
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[0 0 5 2] 

[0 0 5 3] 
lit 2 0] 




[0 0 5 4] 

(^cfi. A, rI, r2, r4^ R^25:OfR^{i> 1513^1 IHS^ S:^ b> 
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CO 0 5 5] 

-^It. -m^ ( I ) . (III). (IV), (I V ) ^t>' (I v • ) Sr^t 

-12^ (II) Sft:^«'5RBBgT'S-S»^l±, -18^ (I) , (I i i 

) > (IV) , (I v ) (I V ' ) ^rWt-Sffc-a-i^OiZ^gdgttVA^tl 

ymt^^^mx-m-^^-^xmnL. ^v^^^h.rn^T.T-Mt^m (i i d ^ 
SgJtt-sx^T&So *xs^cfe^^T^±, ib^^ (i i) tMvNS*\ 
-fb^^ (II) $:>KJ^;'f^m#^{c^g|LTffiv^e>tl-2>„ 
(a) fb^#| (I I) ^^®**Mv>s^^, jKi^Sli, ^^cfJ, «g^Ma)#:fe 

[0 0 5 6] 

nnx^>';&^(Z)An>^>>fbj^>fb;icm ; >:;x^;i/x-7^;K i;>r y yn fcr;i/x~ 
<5^;i/> 5^h^t:Kn7^>, S^^^-!^->(^>J:e)*;x-'r;i/^; ^>5ry-;K x^ 

rizhxhU;b®j:e>5&xhu;i/J|^; m^x^;K3D 
[0 0 5 7] 

[0 0 5 8] 
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tfnu^, 1, 8-i?Tififi/^n [5. 4. o] -1 -^yT^'^yo^^o 

[0 0 5 9] 

odS-r5;^Mi 2^r^T'fe'5„ 

tbxit. m/^u^yjtm. m^mMTi^m. ?S'i4xx-5^;i/, m^r^ \^fjti^^m 

[0 0 6 0] 

^/Nny^'fb^iii. fb-^i^ (II) }inu^'yim\ mpL\t. ^yt-jv-^uv 

-^mMTi^mt. it^m (I I) tm^\u^y^m m^it. ^numm:^^;v. 

^Mt. it^^ (I I) }L\^]^u^tyit^m (MAli, N-n Kn:3t^s>=iA^^ 
^ F, N-t Kn:^r^7^;i/^-r ^ K^if) ^S: (a) T-Jifi^T^ m-^Ml O 

inreb amide) \,t. it^m (II) ^ N -<g^r dp i> - N -(£MT;i/^;i/ 1 
[0 0 6 1] 
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[0 0 6 2] 

mm. m-^MJkxj^mmtbxit. (a) izmrnvfcimm. m^mAxf^m^m 

[0 0 6 3] 

1 0 OiCT'&S. Rltmmit. 1 O;0>fS73rM4 8^^T'fey, ^fi5ilCli3 

0 ^e-r^T&M 1 2 ^r^T'feSc 

ll2X^{i, ^t^m (III) JCov%T> i0;!K4>«?^t)fii^^M/SS:tfJ&oT 

. ^Th^^^A-fb^^i (IV) ^sgitt-sx^T'^y, its, mm<D^ 

[0 0 6 4] 

mmtbxit. tk, xtt^ii^tii^^ (M^«> 

[0 0 6 5] 

. :^^yy^}\^Ti^ym(D^or£7.)\^7i-^ymm^AL\J^z.tii'^x^%>. m. ^^Ri^^it 

[0 0 6 6] 
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i/^U [5. 4. 0] -7-'i7>'-T'-fe>®j:e)^T^>^$:#lfS3i:;5,^X'$5 

o 

[0 0 6 7] 

&J^Um\t, MS, -2 0°C73rMl 5 0°CT*^T^t)tlS;()^ ifJilCliO'CTJM 

looTCT'feSo BL^^^mt. jis, 1 o^mn^A 8^mx^^}. nm\z\,tz 

Il3x@{i, ^v=y^^Ait^m (IV) ^2Mr^>^t:^i^ (1) 

T'^, Mx-li, G. Stork et al., J. Am. Chem. Soc., 85, 207(1963) ICIS^S tl 
CO 0 6 8] 
[0 0 6 9] 

s;x5^;i/x-7^;w e;>Vy:/nif;i/x-5^;i/, 5^ h^ii Kn ^^^^ ^:;>';r^i^-> 
<?)J:e);&x-7^;i/'^ ; :jI ^ y jQ^jry-.;^^ ::/nAV-;i/, >ry:^n>'iy- 
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o 

[0 0 7 0] 

o 

[0 0 7 1] 

an Staak Water Separator : Aldrich^±|g) Srffi V>T^^"r-5;^cS|g555i-S ^ i: 
[0 0 7 2] 

R^^^mt. -2 OlC;3rMl 5 Ori?^T^t>tlS*^, nM\z\tov.n'^ 

1 0 Orr-feSo 3tS> 1 0:9-|S73rM4 S^KT'feU, ^fj5ifCl±3 

O^a'^r^B^l 2^ra-Z:-^-g>c 

^4X^tt. J 9M\:^m (IV ) S:M7iLT^^^X:J-^> 

^t:^^^ (IV'') Srigjtf ^XST'fe<5o :^cxaiC^3VATJi, ^^^^CD^S? 
-e^mStl^T^ F;^)^^T^>^^^t--5M7n)5j;&$:aJM-rsr i:;^)>T-^, S.Co 
rtes et al., J. Org. Chem. , 48, 2246(1983); Y.Tsuda et al., Synthesis, 6 
52(1977); H.C.Brown et al., J. Am. Chem. Soc. , 86, 3566(1964) JSttJfR.J.Su 
ndberg et al., J. Org. Chem., 46, 3730(1981)lC|a«$nT V>5:;^?S{CtJeoT 

[0 0 7 3] 
[0 0 7 4] 
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[0 0 7 5] 
[0 0 7 6] 

M^SMStt, ji^. - 2 or;!fMi 5 orT'ff^t>4x-5>7i'!, ^fMfc^io-cj&s 
1 0 orr-feSo ii^, 1 o^^;/^S4 8^mv^v. 0mizit3 

[0 0 7 7] 

mmtLXlt, tK, Xii^K^^^^^ ^y-^ty. ^^^y. 

□ i^':r^-y->®J:e)^x-^;i/^ ; x^y-;i/, ^n^V 
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[0 0 7 8] 
[0 0 7 9] 

mm-^ti^^mtLxit. m'^(DM7i^^mRj^izi3\^^x&mtLxm\»^ic>n^ 
hux5^;i/T^>> hv:f^jv7^y, ifvvy. \d:zivy. i, s-t^rifif 

t/^U [5. 4. 0] - 7-i5'>^-fe>(Dc}:e>^T^ >^5:#lfSZ.i:*^7?^S 

o 

[0 0 8 0] 

loorx'^So M'm. 1 0:$>iS7JM4 8^^T'fey. ^f^ictis 

[0 0 8 1] 

[^b 2 1 ] 



R^O 
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[0 0 8 2] 
[0 0 8 3] 

it. -m^ (II) ^^i-S<b-^#i(Dii«c@BgliSSBST'feU, 

-jss^ (2) ^m^^it^mti^Rmm:X'$>^m^it. -m^ (id ^mt^^it 

[0 0 8 4] 

mex^tt, ]^^r^y^ (2) ts^uymmmi^- O) ^L<{i-e(Z)s^6S 
^^#:i:&M/;S:$i^TT^ K^y x^T^Mb-^^ (i I) ^mmt^j:mx&^ 

*^T'^> M^li> TIB (a) > (b) (c) (Z) J; e> {CHJgS tlSo 

(a) R'^tr^Ti^mm^x&^m^. ^mit. mm^. m^McD^^^r. m.m<D 

[0 0 8 5] 

yi<mm; ^y^fy. b;i/x>, ^ ty U y (D J: ^ fji^^mm^tTi^mm ; V^uu:^. 
^y. ^nn;}N;i/A. nm'cmM. V ^ uxi:sL^yt^}i(J^}\xi>fyi^mA^i^m.\ 

<^)J:e) J&x-7^;i/'^ ; ^ 7 •:fnnj-)\^. -iv^unj- 
; N, N -i;^ 5^ r ^ F, N, N-i;^^;i/r-fe hT^ h\ 
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[0 0 8 6] 
[0 0 8 7] 

^ffl^tiSfgSi: LTti, mpilt. -ThV ^J^:^ h^i/ f-NU'j7Axh^ 
K, :^ U ^7 A - t - >r dp i/ J: e) fjiTJlit} V ^MTJln^ i/ ; i^mit 

lf=rU>, 1, 8 -i^T-fflft/^^n [5. 4. 0] -7 -ryy^^yc/)^^ 
[0 0 8 8] 

1 0 o'CT'S>So Bimm^it. 1 o^r^;;3rM4 8^^-e^y, ^fjgtciis 

[0 0 8 9] 
[0 0 9 0] 

^Zt-fy^X^. RmUmit. 3 0°C73rMl 0 0°CT'^y. ^fjiiCli, -^MStlS 



3 9 
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[0 0 9 1 ] 

orx'^y^ nm\z.\,t. 5 o°c7&si 2 orr-feSo 

[0 0 9 2] 

^i;5^^«> jts> 1 oj^mib^A 8^r4T'fey, nmzitz o^^r^T^Mi 2 

(c) it^m (3) ®;Ki;5ffi^^#:$:Mv>-5#^, r^^Sffiil^'fl£j ^Ij:, Wt 

7\u^yitm. m^mna^m. ^S'ffxx^;^ m-st^ ^s^sii, 

[0 0 9 3] 

3) t.\i]^u^z/it^m {m^\t. ^-\i\^u^i/zij\^m^ ^ N-biKn 

:itiZ^^Xm^Z.ttf^X'^ ; r^S-l^r^Kj Weinreb amide) li, 

R'^;?)'^:?K^i?^sfb-^% (3) t.N -i&mrjvn^^y-N -i&mrji^n^\i Y^u 

So 

CO 0 9 4] 

mm. m^mRv^m.mtLxit. (a) (csb«l;£:^m, Jii-a-^js.tj^'js^^'^ 
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[0 0 9 5] 

loorr-feSo ;K^5^ra«> mn> i o^mn^^ ammr^^j. ^mizits 
±mizt3\>^rlii^mntf^^^t^i^ (2) jslxj^ o) it. ^tiiMi^^jk^<D^t-^ 

#>T'^§*\ ^^(D^t-^m-fy^^. ^Jk^(Dl5m im^\t. Justin R. Harrison et 
al,, J. Chem. Soc. , Perkin Trans. 1, 3623-3631(1999) {Cffi^^tlT V^ -5 

[0 0 9 6] 

®5S-r S r fC ^ o T# b tlS o 
[0 0 9 7] 

-^'ThXAD-ll (D-A • T> K • A~>^:?±Sg) , ^-Y > H P - 2 

0 (^m^tmtm) <^^t>fj^mi^^m^^rc^mi:}^A^u'7hv^y^-m0'^ 
^^m(D-m^ (I) ^m-t^^t^mt. mm^(D'^mtpmi)^iiLxmmx& 
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[0 0 9 8] 

[0 0 9 9] 

immm l ] (S) -l. 2. 3. 5. e. 7. S. 8 a-;r^ j?ti Kn>f > 
1 ) (S) - 1 -:>t^;i/'7n— ;t/;jN^:/n U > 

[0 10 0] 

[-ft: 2 2 ] 




[0101] 

(S) -JiN^yoU^l. OOg (7. 74mmol) Sr i?^ n O :?l ^ > 3 0 
ml^cML, hUx^;i/T^>l. 0 8ml (7. 74mmol) ^M^X. 
^'i^mWr ^^Jl-^U U V ]^0. 83ml (7. 74mmol) ^mTL 

mT^m^ h u ^j^yi^mm^Mpix^mL. Ti^Mizm^m^M^x ^u^ztLx 
i:f;i/x-5^;bT^$fc?ifLT^SH®^b^#»i. 4 2 g ^^Mi^mp^tLxmr=. mm 

8 0%) „ 

[0 10 2] 
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mj^. : 142-144r; 
^ii-mmM,^m:^^^ h;i/(5 O OMHz, CDC I3 ) 8 p pm : 
4.40-4.38 (0.8H, m) , 4.35-4.29 (0.2H, m) , 3.76 (2.4H, s) , 
3.57-3.43 (3H, m) , 3.42 (1.6H, s) , 3.00 (0.8H, dd, J=16Hz, 4Hz) , 
2.65 (0.2H, dd, J=16Hz, 4H2) , 2.52 (0.2H, dd, J=16Hz, 8Hz) , 
2.46 (0.8H, dd, J=16Hz, 8Hz) , 2.20-2.08 (IH, m) , 
2.07-1.92 (2H, m), 1.90-1.83 (IH, m), 

2) (8aS) -6-^h^>y:t3J\y^^-;\y-l, 2, 3, 5. 6, 7. 8. 8 

[0 10 3] 

[ft 2 3 ] 




[0 10 4] 

1) Vmtc. (S) - 1 -;l-^;i/vn^;i/;tx^>^nU>2 0 Omg (0. 8 7m 
mol) 5:5^ h^fci Kn y'^V 6 m 1 (CML, JViH-Jli^-f ^ ^)/-JV 1 5 
6mg (0. 9 6nimol) ^M^X^UX^ 3 0 ^mW,WLr:L^. 1, 
^\^iy^U [5. 4. 0] -7-'i;>-T^-fe>14 3^1 (0. 96mmol) 2: 

iM:^xmKi^mmwLrzo ^mm^mzmmb. ?^?f{cj;^nn^^>iiiN 
^myi<^mm ^m^xj^mLtzo mmmtiyi^mLx MyKmrn-^ ^ x ^mw: 

) o 

[0 10 5] 

^ii-mm^)^\i^7.^^ h;K500MHz, CDCl3)Sppm: 
3.90 (3H, s), 3.76-3.69 (IH, m) , 3.67-3.60 (IH, m) , 
3.53-3.44 (IH, m) , 2.68 (IH, dd, J=17H2, 4Hz) , 
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2.54 (IH, dd, J=17H2, 13Hz), 2.30-2.23 (IH, m) , 2.08-2.00 (IH, m) , 
1.88-1.76 (IH, m), 1.70-1.56 (2H, i>)„ 

3) (S)-l. 2, 3. 5. 6. 7. 8, 8 a j?ti KD>f > KU 
-5> l-Vyj-y 
[0 10 6] 
Cfl:2 4] 



[0 10 7] 

2) T'#^ (8 a S) -6 1, 2, 3. 5, 6, 7, 
8, 8 a-^^r^t Kn-r>FUi;>-5, 7-s;;r>l 8 3mg (0. 8 7m 

moi) ^1 o%mmii^mwi2mi\zmmh. iiox:x'Zoj^mmwht=.^, 
yi^mLxmii^mm^if:^iy^h.xnm^^s.mmhx. mu(Dit^mi 1 7mg 

Sr^^^^fi^tfi: LTWtS: (flX^8 7%) „ 
[0 10 8] 

h;i/(500MHz, 00013)6 ppm: 
3.89-3.81 (IH, m), 3.72-3.64 (IH, «) , 3.60-3.53 (IH, m) , 
3.27 (2H, dd, J=24H2, 20Hz) , 2.85 (IH, dd, J=17H2, 3Hz) , 
2.36-2.30 (IH, m), 2.29 (IH, dd. J=17H2, 12Hz) , 2.13-2.04 (lH,m), 
1.97-1.86 (IH, m), 1.72-1.62 (IH, m)„ 

4) (S) -7- (1 -bfau.:x-;b) -1/2. 3. 5. 8. 8 a 

b Kn -Y > K u - 5 -7t-> 

[0 10 9] 
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C^b 2 5 ] 




[0 110] 

3) T'Wfe (S) -1, 2, 3, 5, 6, 7, 8, 8 a ^ ^ H Kn >f > K 
7 -i;:ty 1 n mg (O. 7 6mmol) $:x^y-;n. 2 m 
UC^^^L, tfnUi^'^1 2 8/. 1 (1. 5 3mmol) 

MmLr=.^. mmis^z^mmoifuv t^y^m&m^L. liiaco^b^^ i 6 o m 

[0 111] 

^H-;^i^^^li^;^/Ni^ (500MHz, 00013)6 ppm: 
4.60 (IH, s), 3.70-3.58 (2H, m) , 3.50-3.41 (IH, m) , 
3.37-3.11 (4H, br.m), 2.62 (IH, dd, J=16Hz, 5Hz) , 
2.30-2.14 (2H, m), 2.05-1.57 (7H, ■)„ 
[0 112] 

[0 113] 
HP LC^# 

rOHIRALPAK OD (^-f-fe;Ht:^X|| (;^) 
l^#0. 4 6cm. ;S3 2 5cm) 
^Sr^l : n-/\dp•9->/^y^□7^•y-;^=9 0/1 0 
:1. Oml/min 
: 4 0 °C 

: 2 5 4 nm (UV) 
^Wnr^ : SUf. 2 7.2 3^ 
Ri^ 3 2. 3 0:$>„ 
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5) (S)-l. 2, 3, 5. 6. 7. 8, 8 a b: Kn^> KU 

- 7 ->i-y 

[0 114] 
[-fb 2 6 3 



[0 115] 

4) vrntd (S) -7- (1 -fcfnU2;-;i/) -i, 2, 3. 5, 8, 8a- 
/\^-9-llKn>f>KUt;>-5-:t>6 4 5mg (3. ISmmol) ^^h^ 
fc:Kn7^>l Om Uc^^L, 7f<?^Mf#T{C:7K^'fb'; ^i^AT;i/^ ^-^/AS 5 
6mg (9. 39mmol) $:Jn;t7^c„ ^^ST— M^SMJCl N^K^^ffc 
:^hU'i7A;ic^Ml. 4 4 m 1 ni^ y $:in;^, ^^i^$:n^L 

ife:. n?RS:M£h^g*iL, r;i/^ :^;57^ A ^ n x' h ^ ~ ; 

x^;!/) {C#LT^IH®fb-^#l2 3 6 mg LT#^ (iR^ 5 4 

%) o 

[0 116] 
MM. : 7 5 - 7 8°C/6niniHg 
^H-^i^^^^lli^/v;^ h;K5 0 OMHz, CDCl3)Sppm: 
3.36-3.30 (IH, m), 3.19-3.13 (IH, m) , 2.67-2.58 (IH, m) , 
2.55-2.50 (IH, m), 2.38-2.19 (5H, ■) , 2.02-1.93 (2H, m) , 
1.87-1.80 (IH, m), 1.59-1.50 (IH, a). 
[0 117] 

^^t^mt^yy hm.m^m^^r^^H-mm%iikm^^i7 h)vm^ (w.H.pirkie 

and D.J.Hoover, Top.Stereochem. , 13, 263(1982) IC|¥M) IZ^V. R#:<3D#^i 
Lttmrn 1 ] (S) -1. 2. 3. 5. 6, 7. 8. 8 a-:t^ j?tl KD^> 
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1) (S) - 1 -^^;i/vn-;i//)>^>^n U > x^;i/x>^-7^;i/ 
(S) -^'^':fuVy<Df^t>i)iz (s) -jJx^youv 

#7^ (HX^ 7 1 %) „ 
[0 118] 

^H-mM^^m:^^^ h;i/(5 0 OMHz, CDC 1 3 ) 8 p p m : 
4.47-4.41 (0,8H, m) , 4.34-4.27 (0.2H, m) , 4.19-4.07 (2H, m) , 
3.75 (2.4H, s), 3.53-3.42 (3H, a), 3.39 (1.6H, s) , 
3.01 (0.8H, dd, J=16H2, 4Hz) , 2.59 (0.2H, dd, J=16H2, 4Hz) , 
2.47 (0.2H, dd, J=16Hz, 8Hz) , 2.36 (0.8H, dd, J=16Hz, 8Hz) , 
2.15-2.05 (IH, m), 2.03-1.89 (2H, m) , 1.87-1.78 (IH, «) , 
1.30-1.23 (3H, m)„ 

2) (S) -1. 2. 3. 5, 6. 7, 8. 8 a -:t KP ^ > K U 
-5, 7-t^:ty 

1) vmr=. (S) - 1 -^^;i/vnr:;b;}>:Eyn U > 5 0 0 
mg (1. 94mmol) 5:2/^ D^^-9-> : In;1/x>= 8 : 2U^W(.lZ^ML 
. 5 5 wt%:?K^>fb:hhU'i7Al 8 8mg (4. 2 7inmol) ^M^X. 9 5 
r-e 3 ^raaf#L.^„ ;S^6ii-^^cficD^^%$:n^L', i/ ^ u ^^-if-yX^WL 
fcm,. S^^l Oml{c^ft?LTl 1 orX'S^^ii^PLfco IIJ6M1- 

3) iHM^fC^aH^tf^v^, ^IB^'fb-a-^n 4 Omg LT#fe 
(JR^4 7%) . 2, 3, 
5, 6. 7, 8, 8 a t Kn>r > KU 5, 7 ->:;;r>T'fe-5 3i: 

3) (S) - 7- (1 -bfnU->'-;V) -1. 2, 3. 5. 8. Qa.-^^^ 
b K □ ^ > K U - 5 > 

2) T'#fe (S) -1, 2, 3, 5, 6, 7, 8, 8 a ^ t Ko >f > K 
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n^)P=L)\,) -I, 2, 3, 5, 8, 8 a -/\^-9-b: Kn>f > KU S;*^- 5 -;r 
[0 119] 

^3 5, ^^MHiig 0%e eTfes:ii:*^5i0,$ti;^o 

(S)-l. 2. 3. 5. 6, 7. 8. 8 a-;f^ Ka>f >KU-:;> 
- 7 > 

3) T'»fe (s) -7- (i-tfn';i;-;b) -i, 2, 3, 5. s, sa- 

1, 2, 3, 5, 6, 7, 8, S ai--:^^ ^\:L^U^ y \!^) Vy- 1 -ity-^^ 
[0 12 0] 

fee 

Citi«M2] #M^{CJ:& (S) -1. 2. 3. 5. 6. 7. 8. 8a-;!r->» 

Kn>r> KU t^y - 7 -yi-y(Dmm 

1 ) 1> 2, 3. 5, 6, 7. 8, 8 a-yj-^ ^}l}^n^y}^Vi?y-7 -yj- 

y<D (+) -t^hji:^-(j]ym^mm.(D^m 

wo 00/00490® rpreparation 16, Step Ij {C|H«(3D^j£tC J: , 1,2,3 
, 5, 6, 7, 8, 8 ^il\^U^y\^^Jt;y-7 ->ty<D i + )-iyh 

[0121] 

-(^-§|J§:i: »J, wo 00/00490CD rpreparation 16, Step 2j {CL;^*^oT, 
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1, 2, 3, 5, 6, 7, 8, 8a-:t^^il\^U^y\^VP'y-7-yi-y(y 

-mmn^i^7.K^ hjvm&^mji^t^tz.?,. s^/R«;it 1^:2/1 m^m 

3%e e) T'feo;^:„ 

2) w^^izj::s>mm 

DT^ffel, 2, 3, 5, 6, 7, 8, 8 a bl Kn-f > KU 

: ;?K= 1 0 : 1 iS^^^T^SMH^f-S ^ ^ tC i U , S ^/ R-ftirbJi 8 2 
[0 12 2] 
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[mm] 

m^m^m -m^ (II) ©fb^ti&MvNfe, (d <D^t^m<Dmm. 
ism-. 

Uti] 




* S:#Lfe;^^M^lcS^<S:^*:iSBMttSXttR'T?^U, (II) Oit-^ 
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13^ 1 >g 2 3 H 



¥^13^^ l>g22B 
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